SUMMARY One hundred and eighty eight isolates of Haemophilus influenzae and 187 isolates of H parainfluenzae from patients with cystic fibrosis, patients with respiratory infections but without cystic fibrosis, and patients with neither cystic fibrosis nor respiratory infections were biotyped. Biotype I of H influenzae were found significantly more often in patients with cystic fibrosis compared with those with normal respiratory tracts. On the other hand, biotype II strains of H influenzae were found less often in the cystic fibrosis group. Half of the biotype V strains produced f8-lactamase.
Biotyping of strains of the genus Haemophilus has been carried out extensively in recent years according to a scheme devised by Kilian. ' The method has been applied as an epidemiological tool2 and correlations have been established between biotypes, serotypes, antibiotic sensitivity, and site of isolation.3 4 In view of the importance of Haemophilus influenzae as a respiratory pathogen in cystic fibrosis we undertook biotyping of strains of H influenzae and Hparainfluenzae in a group of such patients and compared the results with isolates from patients with respiratory tract infections but without cystic fibrosis and a further group of patients in hospital with neither respiratory infections nor cystic fibrosis.
Patients and methods
ORGANISMS
Gram negative organisms corresponding to the general description of the genus Haemophilus were isolated on standard chocolate agar plates supplemented with 10 IU/ml of bacitracin. 
SEROTYPING
Capsulated strains were detected by standard methods using rabbit antisera (Wellcome Reagents). Table 4 shows the relation between biotype and /3-lactamase production. No fewer than 23-5% of H influenzae strains were f3-lactamase producers compared with 7-4% for H influenzae isolates. Half of the f-lactamase positive strains of H influenzae were strains were significantly less common among the cystic fibrosis group.
Results

DISTRIBUTION OF BIOTYPES
Three of the total of 11 strains of H influenzae that did not fall into biotypes I-V (Table 1) fitted the group that has tentatively been designated biotype VI.' Four strains gave positive reactions with ornithine decarboxylase, indole, and ,8-galactosidase but were urease negative. Whether these should be classified as H influenzae and designated biotype VII is debatable since H influenzae is usually considered to be P-galactosidase negative. A problem also arises with the remaining four strains that were negative in all four tests. These are being investigated further.
/3-lactamase production has been recorded as being more common among biotype I strains of H influenzae compared with other biotypes.3 '°Simi-larly, a significantly higher incidence of ,B-lactamase production has been noted among capsulated compared with non-capsulated strains.9 In the present series, however, three of 31 (9.6%) capsulated strains were 3-lactamase producers compared with 11 of 121 (9.0%) non-capsulated strains. Of more importance is the finding that of our 14 ,8-lactamase positive strains of H influenzae no fewer than seven were of biotype V. Further investigation is required to determine whether there is any relation between particular biochemical properties and ability to produce 83-lactamase. Relevant to this may be the evidence that suggests an inverse relation between urease and ornithine decarboxylase production and /3-lactamase production among non-capsulated strains. This has been taken to indicate that noncapsulated strains producing both enzymes may, for some reason, be unable to acquire transposon A determining lactamase production.9 f3-lactamase production is much more common among strains of H parainfluenzae. No 
